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2^, jgttJ^-tl^lCP t , Rh, Ru, Nb, Cu, S n, Ni, Fetjii£(D± 

o^tM^co^T', Ti02 imit^^y^ itMmr'$>i). it^m^^m^^mn 
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Fn (20ic) ttJtie6?F{£<. 200 Ocp 

s ~ 0 . 5 c p s SS©^HlC$>tlli <fc VN„ iJtL<aiOOOcps-'lcp 
s, $blC^ff^L/<li5 0 0 c p s'-'l c p s-e^Sc 

^ (2) T*$ti-54t^©a?:W"r<&^3t#^^^S:>t-rs„ -T^fct*, 
mM.\%. ^ (1) T'^$tie«^#fei:^ (2) T'^StiSSI)^#^(^Ht>?>*> 

[0 0 19] 

z.(j^^^fm.'&.%mm-^. -tsa^ (i) Rtjt/xtt (2) T^stis^t^oa 

T'^So z.(n>i.^fM\i^m^\^X\%. M;^liTfB^ (3) T'^^ti-sn Fni/U 
U 3 - > \^^m S: P If s r A^T' # S o 
(R^HSiO) a (R^R^SiO) b (R^XSiO) c (R^YSiO) d 
(R^ZSiO) e (R^R^R^S i 0^/2^ f • • • (3) 

(^rp, r1 tt^tl^tl3fi5ilC«m«?:^l-T=fe)^^3&<T=b^V^^^i!t*^l~ 
3 O-fg^i^^fcTK^S^^t-o R^ littil»S:^bTt;^$3&<T%av^^^^A^ 
1-3 oM^i^ifc^iK^^Sr-^tfitt®*^^"^- xid:, j^^fSci-s o®-7;i/^ 
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±iH^ (3) x-m^n^^t^mz^^^r. e = o<om^itm^^yvzi-yit^ 

[0 0 2 1] 

K n U MtBLm^ tc J: y # e> ti ^ ft-a-^fel -5 r i: *^T' ^ S „ 
(R^HSiO) a^.c^d^.e (R^R^S i O) b (R^R^R^ S i 0^/2^ f 

... (4) 

3 oMo^^fcTK^a^r^-To R^ \t.mMm^M\^x%m-^^^<x%^\^m.mwLfi'^ 

1 — 30 MO^^bTK^^^r-^tf 1 #f®»$:*-ro 
[0 0 2 2] 

alii je4Ji®^|S[T'&*;, b, c, d, e ttOXlil Jet-b©^iSCT'feSo f li 
# 0Xli2l?fe-g>o i^t^. (a + b + c + d + e) ^lOOOOT'^^o l^tc. Jl 

±fa^ (4) T'^$4x-5t Fni/U;i/«'g'^'fb-a-#>JcmM®'g'|gS?:#A-r'5 
®(cMv>-5M^-^^>f:^faM'^>fb^«^iibTtt, Mx.«_hia^ (2) T'*^ti 
S^3t#fii^#A^S^-^li> ^ (5) T'^$ti-5A°-:7;i/:rnT;v^;i/S^^ 

31 X ^ ^ M V ^ S 3 1? ^ -5 c 
[0 0 2 3] 

- (CFg) aCFg (5) 
(^4', aliO — S 0®^tS[$:*-^c ) 
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uy. l->^7=->> l-'^=^-fe>, l-y^^'r-y. -iV'^'ry. 5-^^;i/-l 

--^T-y. 2-/\^i2>, i/^u^^^y(Dim^:^\yy yM. @^^tu;i/, ^ 

-5^;k r u>'I/7 3:x;i/x-5^;k TU;i/yu t^s^Vl/x-•7^;I/^®TU;l/x-•T• 
;i/^^^;k ^) u;^^- 2 -x^;i//\^i/;i/, ^Jf ) u 

, i^^lfx;i/, ':ru\£:tym.y^~}\^. @imbfx;K X7^Ty>Mtrx;K 
Mlfx;i/^(Z)^;i/7j?>^bfx;i/xx7^;i/^, x;1/x-7^;K x^;i/tfx 

;i/x-7^;k :/^;i/brx;vx-5^;K >f y :/^;i/trx;i/x-5^;K i/^n^s^i/ 
;i/i^x;i/x-7^;i/^C[>tfx;i/x-7^;i/^. X5^l^>, (^^) T^^Unxhu;!/ 

, hym:^y^'r}\^mm(Dm(DmM-mm^m^i^^it^^^ii'^m-fht\.^. 

^«tifc^f'^^< 1 'D<Dmii^^m^M-t^:t\yy ^ ym. T V ;i/X-^;i/S, 
ifx;i/x-7^;i/|i, tfx;i/xx5^;i/!S, T ^ U ;i/mxx-5^;i/^, 

[0 0 2 4] 

(6) T'^^ti-SJi^y 5r^s:/x^i/>S-^^TU;vx-^;v-^^ (7) 

CH2=CHCH20 (CHgCHgO) mCHg (6) 
(^tp, mlil — l 0 0 0(Z)^tS:S:^"ro ) 
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(^cfJ, nli 1 — 1 0 0(Z)^iS[5:*^„ ) 

* fc, ^m^m ^ mx-t^ cz) ic M V ^ s mm - mm^^m^^^^t^m i: u r 

[0 0 2 7] 

, r';;i/T;n3-;K oc^i/vt^'y =i-;i/^7r u;i/^-^;k tu;i/T^>^ 

[0 0 2 8] 

##^ETlc^v>T0~2 0 or-r^^-^^^^^^fc-ar^fei:^ (4) T^^tiS 
t K n y ;i/a^^>fl:-^^fei it<g> r i: ic J: »; e) z: ^ *^T' ^ e o 

A, /l^i^'^/A, ;r>5.^i^7i:s, -^VPtJ/^^ l^±(Dit^mi}^MLr\^^&f)K # 
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^itmtB^ (II), "rh^^VU^^m (II), mtB± (IV) , 
if^'nae^m (IV) , ^^v-^uuB± (IV) T>=e-':7A, ^^i^^^o 
ne^ (IV) itjV^A. 7i^mitB± (II), n^^bfi^ (iv) , i/'^DD 
-s;$/^n/^>3? (II), e^-tfn;i/i/n^-9->li#:, fiife 

M;i^^J^^b>'^°^^:^''^'-^ (i i) , ^it^h^ry^y^^^i^^^y^ (i i) 

^n^A, ^^IsA^S^'^A (II) ^*^#lf^tlSo 
[0 0 2 9] 

^ hm ^nnj^;bA, mt:^^uy. mmtmm^<DJ\u^yit^mm. 
^;vx;^3jN=3ri/ K, -hu^y'^y^'^:m^<D2m&.±<DU^W^i-f't>ns 

o 

[0 0 3 0] 

(a) ^mM^y^ \^ut/v }vm^m-yv n-yit^mx^^-r^:^^. 

[0 0 3 1] 

^i#^#^ET^c;fev^T^M^ (A) iim^it±my^\^uyv)]ym^myvzi-yit 
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(B) ^mW-^M&it (A) / (B) =0. 0 1 — 1 0 0 0, ^f*L<tt ( 
A)/(B)=0. 1 — 10 0®ig-^-eO— 1 5 O'ClCTm-^f -SZLhlC*}: 

(Dm^p-b' I R>^^^ l>;i/tCfel-tS 3 6 3 0 — 3 6 4 0 c <D^iSLO>W.'P H bT 

-fsr e> *^ ® ^BSf^ffi % o % ® T' -5 :i t *^^?H!IT' ^ -5 o 
^ [0 0 3 2] 

, n:^ i/>^y n-;!/, n v;i/>^, x^7-;k ^ ^ -^i/^^i^^iK-K 

o 

[0 0 3 3] 

# ^^b-^^JhLTJ^^iC'ffittSr^i-StxZ) (-r^fc-^. ^ (3) ©t: Fni/U;U»-^ 
[0 0 3 4] 

^ttii, ffitTK^i^-^fifi^A^^M^t: F^y;^^cH^$tl^^/^^^cJ3v^T0-l o 
^mm ^ ytmm F n izm^v. ±m n F n y t/V:n-y it^m 
n JilHn Foi/y ;i/S-^^i/y 3->>fb-^^felT'^ttLT=foav^o 3®<fce) 
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A, A'^p^i^. >rx5'i7A, -^vp^i^. &^(Dmii^j^v^^<oit^mi)^m\>f 
nLxit. m^itmt}^± (II), ^h'y^uuB^m (id . mtB± ( 

IV) , ^^v-^uuB^m (IV) , ^^i^-^nne^ (iv) T^^-'i'A 
, ^^V-^uuB± (IV) ijfjyi^A, TK^^fba^ (II), =imitB± (IV 
) , s;^nD-i;>'i/^n^>3?5^'xn;i/-a^ (II), a^-tf-;i/^/n^-9- 

So 
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^^y-;i/^®m7Ktt^#^^®^ffi7bW*b<. (3) x^^ttSi 

[0 0 3 7] 

:^mm(o^mmmm.mit. ±m^^^m.mizm^. m^^ytmm^vmm:^^ 

K^-f i^>i^:7>r-x®— I*. ^ (1) (2) ®#)tft5l5(Z)iSv>^® 
[0 0 3 8] 

(e) Sell^Neuma niKDTfBHI®^^ (8) ICJ; #>^© 

^ ffi X :^ ;i/ ^ - $r ^ to S r i: ■?? # S c 
[0 0 3 9] 
[^b2] 

rnc/3- (0. 015 7S-2)xSQR(7Sx rPtrl /on 
rlx(0.015xSQR(7Sxrl)-l) ''^^ 

[0 0 4 0] 

r l«>!K®^ffi3i:^^;i/:^- (7 2. 8^f>f>/ciii (2 or) ) 
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y ^ ^ b f s % ® =fe # If e> <g> r i: ^ s o 

[0 0 4 1] 

gp;^®^MlciS < s J; e) S: i: ^ z: i: **^T' ^ S V n y^mm^ y v 

U;i/-i/y n>^HI, 3i;K^i/-i/U n^^HI, -i; l/^ >- i/U :=i>^J§i^ 

[0 0 4 2] 

\yy^yiim.m-m.m^mmit^mi\^:^)\^:^-'T)\^m. \£:=.fv:^7.'r)\^m. r 

[0 0 4 3] 

^^^mmmn {r^vjvmmm. x/K^e/mia^. ^u^ymnn^^ yymm 
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^HmiziB\i^%mmm^mit. ±m^^^mm (o n^t^m (d) c^h?^ 

:$>MSit (C) / (D) = 0. 0 0 0 1 ~ 1 OtrfeSZlii^W* bv^o ( 
c)/(D)=o. 0 0 1 — 1 ®#I-^3^)>e>^-&z:^:*^J: U^?* bv^o (C) / ( 
D) =0. 0 0 0 1 — 0. 2 i:v^e)^^±3^M^®-^^»**^S^c^^?:&v^«gH^c^ 

[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 
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[0 0 4 8] 

i^;i/> itjA-. mu. m<^^m. mm^^m. mmmu. mmcDs^mMmm, m 

[0 0 4 9] 

u^mm^mtY iumm m) m -^^^uv'y^yi^ upa-9 2 3 o)s: 
mu(Dii^<D^mn\±. ^M#tt m^nmm^ m) m. ca-xi s o) 

aPM(3D*ffi:n:^;i/dif-li, ±iH^^ ((D) KXmn(Dii^(ommn (e) 

Sell^Neuma n n (JDTiailJg^^ (8) ICJ: 
[0 0 5 0] 
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raQfl- (0- 015 y s-2)xSQR( y sx 7 l)t 7 1 .g. 
7lx(0.015xSQR(ysxyl)-l) 

[0 0 5 1] 

(i?;tfJ, T 1 li>!K®^®:i^^>'l/^- (7 2. 8 >/cm (2 ox:) ) 

•zTT. (M) ^ DX-4) S:MVAT?B!l^-re3i:lCj:»J||Jgbfco 

bfc^. laSMJC^^^^Stf- (h';^^!^ (^) 1? UVR-2 (^^^:UD- 
3 6(31 0-4 0 0 nm) ) "eil!!^ b fc^^^^M*^ mW/ c i:«cS<J; 

e)ic^^bfe>^^^y ^^-r h {M1^=^A7-v^ m) m fl2 0S blb) 

[0 0 5 2] 



[0 0 5 3] 

\mnm 1 ] 

t Fa u U n - y^^m ( 1 ) «)^^= 

umMfis^xj^mwmm:^mt^Ri^^\z\>^tircp:t^^y 5 om 

HM S-301-100 GM, ^ V iM) Kn y U ;i/S4 . 5 2 3mm 
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yrVJl:^^)V:r.-^;vm^^:^~:^y^:^ MUS-8. B^^me 

fi*¥i^43^^4 8 0 0 (^^D^'flt) ) 2 s^piim^bS^ (IV) ^T^TKfa 
i^(3D5a4%>f yT/DAy-;!/^?^^^ 5 3^$:>:^':t^-9-> 6 2. S^lC^^L 
fe^lK5:8 OriCT^l ^ra^^ltT^inb, S^j{C8 0 "C ICT 2 ^r^Mi^ 

[0 0 5 4] 

^ #e>tifet: Fns>v;i/«-g'^^>U n-^fb-^^ (1) <Z)i;:r^-9->^?S2. 2 
2 5§ptc:/^;i/-feny;i/y8^S:^in • M-^bfe^, i N^K^-fb-^ h U ^A:?K^ 
?IK8 m 1 2 1 ■C^cfev^T4 5. 2 m 1 b:to :?K^ 

^?KlCi3t:J--St: Kni>U;i/«*liO. 8 2 5mmol/g (^^;WN>f Kn 

aiij^S. 0 9 6mino 1/g) 7?^o3to 
[0 0 5 5] 

[##M2] 

n Kni/u;i/a-^>ts/U 3->>fb-^ifef (2) ®-^^c 

> 5 o^^c;i^^;v/^>r kd s;>'3:>:i/n^-9->-s;>'^^;vi/a#-b->37KU V- ( 

: HM S-301-100 GM, ^ v V (M) SS, tl KD 1/ U ;VS4 . 5 
23mmol/g) 5 0 ^3S§:^inL, M#T 6 0 ■ClC#?aU;t„ ^ItllCi^^DD 
-$;i/^Cl^>^i;a::^;i/-a^ (I I) (DO. 2 5 %s;;r=3r-9->^?K 1 . 6^ 

MUS-8, H^^fiflg («) Sg, MA^i^iJ-^-M 8 0 0 (;?j^n^^#) ) 2 
5S$:^5^;i/X5^;i/>?rh>2 5S|5lC^«?bfe^|gS: 6 0T:{CTJ^3 0:9-A>ltT^ 

inb, $ ^ic6 01CICT3 o^M#$:j^t-:f:feo rtiic/\-->';i/:tD:^^^;v3i^ 
1 ogiJi:i^^^'nD-$^'i/^^n/^>^i;^'x-;i/-e^ (i i) ® o. 2 5%e; 
:r=¥-y->^?Kl. iai5S:^^;vx5^;i/>^r h> 1 0 S{c^fi¥b:fe^lSS: 6 OXJICT 
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^Vii\^ui/V ^vm^mt^V zj-yit^m (2) (^^^;i/x^;i/'?rh>^M5:^ 

[0 0 5 6] 

'^^AtK^^SS m 1 $:|^in-r-5i: 1 7'C^CfeV^T2 5. 5 m 1 CD;!K^:3tf;^.;6^|g^L 

}t„ 7i(.m^m.M.ti^^^i^-^y^\^ut/V )vm^m-t^iyVzi-yi\:^^ (2) ®^ 
^;i/a:^;i/>?r b>^?Ktc^J:tS t KDi^U;i/S»ttO. 96l6mmol/g ( 

7^ 5^ >r F n 31 > D =3f if > - s/' ^ ^ ;i/ D ^-9- > n y v - ^ y ic^# 

L3tt Fni/';;i/S4tt*?j3. 3 0 8mmol/g) l?^ofco 
[0 0 5 7] 

?aT'2 ara^^b. ^v^T 5 oricT 3 Bmiiam't^z.t.K^^jmmx'^m^j^^ 

-^-( y-ifm^m-t^is^^^^mt^o #^tife3-^>f 2 ox:jcfei:t 

V JV^n-^^ y'^M<Dmm:r.:^JV^-\-i3 5. b yy cm (2 0*0 
[0 0 5 8] 

immm i ] 

1 0 nm(Dri-^--^mmit^^y)/fV : A- 6, ^Tfvfb^ 

(*5^) ig> T>^-T«?iPM> T i O2 mmemAVo. ^m^^n^mi O nm ( 

un-^-ffc-^i^ (1) (3!)>::;:r=Sr-9->^|g[i 0. s^-kmu^ ox:izxm3 o^n^ 
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V^T 8 0ml 'V$>^r^. 
[0 0 5 9] 

m^tit^^'&Mit^-i^y'Jfi^i 0 oaJic:/^;i/-feny;i/:/i oom^^U (2 

3t;) T'M^TIC^VNT*?!! 0^3b^^1•T^i^Lfe^, 7K$:xA;}<l/-^-tCT^ 

-^^ y^m^^t^:^^:^^"^"^-^:^" #^tifen-^>f 2 o TCic^tt 

-&:?K®g^@ll:^li9 5. 6° TffeU. S e 1 1 -N u m a n n(Z)^]^^>()>^^«?)^ 
±Sa^'f4^'ff:^^>®^ffi^*>'^=^-ti2 6. 5^>f>/cm (2 0*0 ^efeo 

[0 0 6 0] 

±M-m.mkit^^y^)\^iSJ^jj\ym's^^^- 8M»%) 20^%:, r^u;i/ 

) 1 OOaPlC^m (2 3"C) Tm^T^CfcV^T^l 0 ^A^ltT^M b S BMMM 

o 

[0 0 6 1] 

s IfJt 'fe o T v> s r § o 
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[0 0 6 2] 

O) -efeofco 
[0 0 6 3] 

m) m. ry=^-rmmm> xiog ?i^6m*%. onm ( 

y i3->^b^ifej (2) (D>i^;bx5^;i/>!rh>^?£i 5. 5S$:^?a3 o^cjct^ 
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